Reduced expression of starch branching enzyme IIa and IIb in maize endosperm by RNAi constructs greatly increases the amylose content in kernel with nearly normal morphology.
RNAi technology was applied to suppress the expression of starch branching enzyme IIa and IIb and to increase amylose content in maize endosperm, and stably inherited high-amylose maize lines were obtained. Amylose is an important material for industries and in the human diet. Maize varieties with endosperm amylose content (AC) of greater than 50 % are termed amylomaize, and possess high industrial application value. The high-amylose trait is controlled by multi-enzyme reaction and intricate gene-environment interaction. Starch branching enzymes are key factors for regulating the branching profiles of starches. In this paper, we report the successful application of RNAi technology for improving amylose content in maize endosperm through the suppression of the ZmSBEIIa and ZmSBEIIb genes by hairpin SBEIIRNAi constructs. These SBEIIRNAi transgenes led to the down-regulation of ZmSBEII expression and SBE activity to various degrees and altered the morphology of starch granules. Transgenic maize lines with AC of up to 55.89 % were produced, which avoided the significant decreases in starch content and grain yield that occur in high-amylose ae mutant. Novel maize lines with high AC offer potential benefits for high-amylose maize breeding. A comparison of gene silencing efficiency among transgenic lines containing different hpSBEIIRNA constructs demonstrated that (1) it was more efficient to use both ZmSBEIIa and ZmSBEIIb specific regions than to use the conserved domain as the inverted repeat arms; (2) the endosperm-specific promoter of the 27-kDa γ-zein provided more efficient inhibition than the CaMV 35S promoter; and (3) inclusion of the catalase intron in the hpSBEIIRNA constructs provided a better silencing effect than the chalcone synthase intron in the hpRNA construct design for suppression of the SBEII subfamily in endosperm.